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’ hese Plan for Hydroelectric Development of the
‘ ow River in China
WOC Doe 252519, =33, -36, ~28) |
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: This is a translation of four documents prepared
by the Japanese Far Eastern Research Section in 1941,
They constitute a broad survey of the possibilities of
hydrcelectric develepment of the Yeilow River in China,
indicating eleven sites where power generating stations
might be advantageously constructed.

The translations are published in three volumes,
The basic document, VDG No 252519, containing ten parts,
has been divided, Parts 1 - 5 are in Volume I, and
Parts 6 ~ 10 are in Volume II. Two documents, WDC
252533 and 252536 include revisions and corrections of

-material contained in the basic report, 252519. The

material from them has been incorporated in the main
body of the report, wherever applicable, rather than
being presented as_separate translations, Volume ILI
oontains the complete translation of ¥DC 252528, which

- constitutes an addendum to the basic report and gives

a8 detalled study, in graphs and tables, of the flow of

the Yellow River at Shan,

The basic docﬁment deals with such topics as a
basic survey, plans for the generation of electricity,
economic factors, relation of the hydroelectric develop-
ment plan to flood control and water conservation,
industrial potentialities of the Yellow River, geology
and subsurface resources of the Yellow River basin, the
trend of supply and demand for electric power, plans for
extensive industrial development, and plans for the
hydroelectric site at the San-Men Gorge. These are
supplemented with numeroys tables, graphs and maps, in-
cluding a large map of the entire area upder study and
detailed maps of the eleven projected hydroelectrie

_development sites,

These are from a series of documents on economic
and industrial subjects which were acquired by a US
government mission to Japan and China in the Fall of
1945, and which are being translated by WDC.

Pages 1 through 178
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COMPLETE TRANSLATION

A JAPANESE PLAN FOR HYDROEIEGTRIC DEVELOFMENT OF
THE YELLOY RIVSR IN CHINA

Far Eastern Research Section
Survey Committee No 2

North China Committee
Subcommittee No 4

Mey 1941

Note: This report comprises translations of four documents as
follows: :

1. Document 252519 is the basic report containing the
plan for the hydroelectric development of the Yellow
River, It was issued by the Far Eastern Research Section
in May 1941 and is made up of 10 parts,

2+ Document 252533 is a revision of Part 1 of the basie
report issued by the North China Electric Viorks in
August 1941, The currections, amendments and revisions
~contalned in this document have been incorporated in
Part 1 of this report wherever applicable,

3y Document 252536 is a further revision of other parts

of the basic report issued by the Far Eastern Research

Sectiun in August 1941. The corrections, ameridments and

revisions contained in this document have been incorpce-
n rated in the report wherever applicable,

L. Document. 252528 is an addendum tu the basic report
issusd by the Far Fastern Hesearch dSection in May 1941,
It contains four sets of tables ani graphs giving a
detailed analysis of the flow of the Yellow idver at
Shan.
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A JAPAVESE PLAT FOR TYDROELECTRIC DEVELOBIENT OF
2y . THE JBLLOW RIVER 10 CHITA

Far Eastern Research Section
Survey Committee No 2

North China Committee
Subcommittea No 4

May 1941

CPYRGHT

VOLUIIE IT
TABLE OF CONTEMTS
Part 6, Adaptability of the Yellow River for
Industrial Uses ;
Pert 7. Geology and Subsurlace Resources of
the Yellow River Basin
Part 8. The Trend of Supply and Demand for
. Electrlc Power and the Significance
- of Weter Power rfrom the Yellow River
Part 9. - Plans'for Ixtensive Industrial
Development
Part 10, Plans for the San-men Gorge Hydroelectrigc
' Developrent
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The Pirst problﬂm in c’: eafﬁ ;+ﬁ plana fcr hnavy
industry in the develgpment of Jorth China is to £ind s supply of
water suitsble for IrdGstrial use. Begause of the scanty rainfall, -
the difficulty of watsr conservatlon and the lack of forestavion,

Torth China has anly ohs or two river systems which can furnish N
A weter in sufficient quantity for industrial wse. One of these is
, the Yellow River, which by reagon of “its volume of water and exten=

sive drainage basin would, after the oqualization of i%s flcw, go
faﬂ toward solving the Problem. ’

A ecmplete study of the 4, OOO kilometer Yellow Rlver is of
course impossible, ahd even an investigation of the locglities
suitable for future industrial dgvelopment is unlikely 8t present.
Since the Chinese aruy broke the diked west of Ktai-feng in 1938,
the main stream has not regturned to its old course, and at prosent
gseoms unlikely to do so. Tence the industrial areas near Isin-
hgiang and Chi-nan are deprivod of water from this river, -and are | .
not ob;ects for study. The region from K'al- feng to T'unb—kuan and o
that north of Ho~ch'u were in Lho war zone and sould not Ye sur- ' o
veyed, The only region along the upper river ,which was 1nvcst1*ated
was that around Pao-t'ou, which was under Japanese control, The.
suitability of Yellow River water for indugtrial use was detcrmined
from recent analyses of wobter specimens and from knowledge of the
guantity of flow derived from other sources., T '

II Qualitative Study of Yellow River Water

_ There arc many studies of the flow and silt- content of the
Yellow River, but no study has covered the quality of the Vater.
In this study the only spocimens taken from the upper Yecllow River
itself were from the ferry landing 2 kilometers abovo Nan=hai-tzu,
near Pao-t'ou, OQbservations made noar Pao-ttou partially compensate
for this limitation, for thore is no great difference in tho quality
. of the water in the uppgr Yellow River and that at Tfung~-kuan, whore
. tho Fen, Lo, and "Tei R1VQrs have joined it. The conclusions are
therefore based on those Pao-t'ou specimens,

@

. The analysis by the Experiaontal Corps of the North' China
Eeonomics Research Station, North Manchuria Railroad, of a spocimen
taken by a member of Subcommitteo ¥o 4 on July 1940, is showm below,

Analysis of Yellow River Tator at Nan-hai-tzu
Sedimont: 5.51%

Analysis of Sediment: :
Silicon dioxide 49,108 Titonium Oxide 0.43%
Ferric Oxide 13,37 Sulphur 0,14
Alunina 11.78 Soda 3447
Menganese Oxide 0.01 Potassium 1,32
Magnasium Oxido 1,25 Phosphoric Acid 0,78 _
Calcium Oxido 7.12 Volatiles 10,98 ’ b

. "
-ucp ~
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Analysig of Filtrate: ) P L
APpoarhnco Transparont . Total Solids 294,00 mg/L

. .Smoll and Tagpe . Wee = ... ¥ Silica - . iy '1.40 "
Roaction * T o8Tlightly Sipepric Oxido ¢t 3019 "

. Alkaline Alumina o 2,69 "

Freo Carbonic Acid Nono ‘ Calcium Ton  .39.48 "
Carbonate Ion 22,20 ng/L Uagnosium Ton = 26,74 "
Bicarbonato Ton 111,73 " Total Hardriess ‘11,74 degroes
Chloride Ion 31,956 " Temporary " . . 5.25 dosrces
Sulfato Ion " 61,61 " Potassium Por-

Nitratoc Ion 454,50 " manganato .
’ Decoloration - 6495 mg/L

. The two, following tables show tho rosults of & study of thd
‘turbidity of the wator of tho Yollow River madc at tho Pao=t'ou
branch of %the North China wraffic Co (KAHOKU KOTSU KATISHA) for

a yoar and a half boginning Jan 1939. (spocimens woro taken at’

. the samo place g thosc for the procgding tablo, and analyzed at
tho laboratory of tho Canal Division, North China Traffic Oov.) -

A

~ {See Tables on following pages) |
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A Turbid%ﬁz

The first aspeet of the quality of Yellow River watcr which
requires considcration is its turbidity. Can it bo utilizoed, and
if s0, how? The results of tests for this arce given in tho two
preccding tables., The prceeding graph is based on represcntative
figures from these analysos.

The graph shows that, however turbid tho water, aftcr stand-
ing 20 hours turtidity decrcascs to 10 tc 30 dogrees; at 30 hours,
to 5 to 20 degrees. After 30 hours, precipitation is very slow,
The domand for water of less than 20 degrecs turbidity, can be met
by. letting the water stand 20 to 30 hours and then purifying with
somc suitable filtration apparatus.

A well-lmown illustration of this umcthod is the trceatment
given the turbid watcrs of the Puil River sinoec 1903 to supply water
to Tricn-ching. This supply now totals 38,000 metric tons per day.

Other oxanmples arc watoer usod in boilers by the T'icn-ching
Elcctrical Industry Go, Lid (Tt'TEH~CHING TIEN~YEN KU=-FE  YU~HSIEN
KUG-8SU), and that usel oy the T'ien-ching Plant of thc Cricntal
Paper Co (TOYO SETSHI KOGYO KATSHA), cstablished after the out-
broak of the China Incident.

The detaills arc as follows: }

1. Tticn-ching-Pai River ‘fater Supply Co (T'IENT-CHING CII-AN

PAT-LAT=SHUT TUNG-SSU) (Investipgated February 1041)

This company was founded in 1802 as an Inglish company
rogisterod in Mong Kong., In 1937, it bcoame o Chincsc compeny.
It takes water from two branchos of the Pai River, the Yu and Hsi
Rivers. The npaximum intoke per day is 21,360,000 Brnglish gallons,
or 97,000 mutric tons. The average amount of woter supplicd in onc
day is 8 million English gallons, or 6,000 mctric tons. (It also
hag two wolls capable of furnishing onc million galions per day. )
Tho purification cquipaont is as follows:

8. Quick filtration pool

(1) Soven purifying und scttling tanks with a total
capacity of 141;000 imglish gallons or €4,000
metric /Eid7 tons. Alua and chloride of lime arc
used for purifiecation, Ideally, the water should

\ be allowed to stund for cight hours to allow sct-

tling, but becausc of tho denand, the contents

are usually passcd on 1o tho filtration tanks

aftor onc to two hours. Thc capacity of thesc
tanks is, thorefarc, 1,700,000 to 3,400,000 Bnglish
gnllons per day.

. L 4

(2) Mochanical filters -- 14 tanks of l44-squorc fuch
filtration surface omch. The capacity is 2,390

gallens por squaro feoot per day. Thesa tanks arc
clecaned daily.

8
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‘gallons. Hero gorms aro killed vwith
inc, and solid matter 18 allowsd to sgt

18 houra. In ono’day aix milifon gal
" trcatod, Theso pools are oleanod onc
procoss regulring o.hout tcn days.

-fect. Piltoring capacity ia 50 gallons pcr squarc
i‘ooh par day._ - : {

N

LD VO*hcr cquipmon‘t: ‘ o ]

gal‘lona .

i
£

(2) dator °ur1ficrs- To purii‘y one milli gallons Qf
waﬁ:’dt‘ roquiroa the following' alun, OG pounds;
ohloride of lime, 21 pounda, liquid e lux'ino, sovon.
pavhds, Employoos of the company stagc that the
ourraent prico of chloride of limo andtof 1iquid
chlorinc i about 2.50 and 0, 55 von pir pound. ro-

- spootivoly; alum mado in Japan oosts gbout 0,50 yon
a pound, Honce tho cost of chemicals [td purify omo
million gallons is about 229 yon, or Q 06 yon por
ton.

- Water analysis:

i
!

The followmg table givas an analysis of.' w(tor from tno
Pai River before and aftor purification,

i
4
4
: i )
¥ , ) e ¥ :( A
: ; Pl
k
¥

4

- !
i . ! b

o

L3

vt an e

. ﬂablo follows on noxt pb.g_g7 :

G '
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(2) Thirty-ning send Filtcre, totaﬁmg lié kOO syquaro s

(1) Pour etorago rcsorvolrs .- total capn.cfmy tvro milli.an
P
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A TS

Tticn-ching Eloctrical Industry:Co,.

Ltd .(Tnvestigated
Octobor. 1940) we B

&0 .

This company uses wator both from tho waterworks and
from tho Pai River., The former is uged, .as drinking water, whilc
tho river water, after purification, is uscd in voilvrs and for
.other purposcs,

.The daily wator cénsumption is a&. follows:

- 230 notric tons
- 50 motric tons

From thc waterworks
from tho Pai River
- This is a vory small amount, but Purnishos a good cxample
of tho usa of nuddy watcr in North China in.boilors‘forvgcnorating
clectrieity. L Pt e

Y

hY Ui

Equipment for purifying the Pai Rivor wabor:

U

a. Two sattling tanks -- capacity 60 cubic métérsveachi

Uscd altornately for ong menth cach,
the tank, alum and soda ash arc mixed

River wator is pumpod into
in, and the mattor in suse

pension is allowed to sottlo. lombers of tho corpany statc that’
the monthly consumption of alum is 250 oattics; of soda ash, 250
cattics., (T: onc catty cquals 1,32 pounds) Tho: currcnt price
of alum is 13,5 son per catty; of soda ash, 14,6 gon por catty.
This totuls about 4.6 scn por .ton of ‘wator troatod. '

b, Two filtration tanks -~ diamoc
2.36 mctors, with a:layor of
filtratiqn. ta

tor 1.83% meters, hoight
sond 1.525 motors: thick for quick
Co W@toquoftoning apparatus

-

Gnlyxﬁdfor for thg bo

ilers is troatad by tho pormutite

softening. mothod,
aros diamoter, 1.3

Tho dimengions of the pormutita filtoring tenk .
7 moters; -height, 3.06 motors,:.. By using 2 ocubio

moters of parmutite, 2

40 cubic fect of wator por day can bo filtorod,

Tho reduction procoss,.is porformed once in:throoc doys, Tho ourront
price of the 1,000 ocattics of sodium chloridc roguired oach month -
is 13 son per catty, or 10 sem por ton of wator troated. " ..

- ds Quality of tho water
Wator gofteoncd by the above phbcausuhﬁn;a'hurdnoss of

Oel degroes (Geyman), We have no dotailod annlysis of this wator,
but that of Pai River water is as followss - = . .

TN Tl L : e S

Color - . . .. =~ Muddy © Alkald e 87.1-mgfL
Floating Matter = =~ 15,950,4 mg/L Sulfato - 62,0 .-%
Silicon dioxido . = - .- 4,2 ". Nitroto - Slight

. Caleium oxide .~ = 88,3 " . garbonmato . -, ‘= 195,2 ng/L
w4 . Chlorido . 103,9 "  Total Solids - 4762 ¥

N ' Froo Carbonip Aodld - Nong ‘Total Hardnosj = 1l.4 degroos

' Magnosium - 27,7 "  Ppormafiont' Hardndsgi~ 2.4 "
oy L Swt s Tamporery Hardnoss - 9.0 "
QUE s wTw e i ) P LR o TN VR S A N 1Y S P .
% . il ot (Not@:~;Thghgbove analysid wis, fado- in ‘Octobor 1936, -

Gt T The ‘ha}‘ﬁnesrsxo‘i‘,Apaqimsrﬁ"s.,,g#;)vswr taken, from surfgeo,
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middle and lower strata was found to be 12.2-degrees,
8.6 degrees and 7.5 degrees respectively. The specimen
used in the above anelysis was a mixture of all three.)

" 5. Oriental Faper Co, Tientsin Plant (TOYO SETSHI KOGYO KAISHA)
(Investigated October 1940) :

This plant uses 14,000 tons of purified water daily from the
Pai River for its workers' homes and for the plant. Its purification
equipment is as follows: v

. a&s One storage tank ~- 600 meters by 120 meters by 5 meters
in depth, oapacity 360,000 metriec tons. .

) b, Twelve filtration pools -~ each 6 meters by 4.5 meters
by 5 meters in depth. Rate of filtration ~- 5 meters per hour in
600 millimeters of sand,

, Ce NGK Filter -- capacity, about 2400 gallons per hour,
Used for drinking water for homes and plent.,

d. An analysis 50 liay 1939 of the water purified for in-
dustrial use in the plant is as follows: )

Appearance - Transparent
Keaction (pH)- - 7.0
Free Carbonic Acid - 13.2 mg
Chloride - 38,0 "
Silicon Dioxide - 2,0 ®
Sulfate . - 26,0 "
Carbonate - 92.40 " N
Total Solids - 310,00 "
* Total Hardness - 6,62 degrees
Temporary Hardness - 0.82 " ,
Permanent Hardness - 5,44 " ’

es Water-softening apparatus

Water is softened, for boiler use bnly, by the permutite
method. Capacity of the main tank == 9 cubic meters per hour per
2 cubic meters of permutite, Reduction is made twice daily.

Judging from the precipitation tests and the foregoing
three examples, the water of the Yellow River should offer no diffi-
culty in industrial use. The above tables show that the Pai and .
Yellow Rivers exhibit the same degree of turbidity at the.same sea- : o
seng. . lMoreover, the first graph of time required for preci itation
of sediment from Yellow River water on preceding page rough -eorresponds
to Pai River water. The equipment required for precipitation and
-the process are simple. In short, the water of the Yellow River,
like that of the almost identiocal Pai River, may be used emsily and
eodnomically for industrial uses and for drinking purposas,

B. Quality of the Water o ,' R . . v
B - ' ! ' : : .
The next problem is chemiocal investigation of the water, A study

of the character of the water ig required primgrily by the brewing, i A
REYTRICTED . .

i
¢
i
4
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T e T gty LT e e
. the bleanhing.and,dyefng;atheﬂﬂanning'En “§lue making, the paper,

. rayén and.photographic film indugtries. The high degroo of hard-
- mess of Yellow River water yenders it unsuitable for making high-
o ‘thrgde,péber, though. it can be used: for such low-gracde papet as
.0 i.newdprint and pasteboprd, The wator is 1ot suited to bleabsling

- ond dyeing, chiefly bescause it oontaing too much iron (should be

. Jegs -then 0.1 milligrams per liter). The:High bicarbonate ion
oohtent makos the produotion of high-grade“leather impossible, and
;pragénts difficulties in rayon manufecture, ‘espeeielly in its

bleaching process.

.. 8ince the guality may be improved by eéither physical or chom-
“1sal purification processes, the only problem is to secure purified
water in sufficiently large quantities. It is a quostion of post.
In rayoen production, spinning requires only a small amount of puri-
fied water aond would justify its production even at a high unit
cost, But making photagraphic f1lm requires large amounts of soft
woter that contains no hegvy metal salts, and Yellow River water
The production cost of a product
will vary directly with the amount of such water usod., Other local
conditions affecting eash industry would be difficult to evaluate.

To summarize, Ycllow River water cannot be used for highegrade
production.in the papor, bleaching, dyeing and tanning induastrios
end it is not well suited for brewing., Its use would depsnd on tho
particular product and how it is procossed, The wator coGld not be
usad for manufacturing photographic film, Other industries would
be able to use this water. Where thers is no question of the chem-
ical offoct on a product, such as the uge of wotor in boilors or
for cooling purposes, cxporicnce with Pai River wotor shows that it
dan be uscd satigfactorily.

III Quentitative Study of Yollow River Wator

The Yellow Rivor com casily Furnish more than anough wator.
for industrial use, but the oxtent %o which it will facilitate
the developmant of coal. and,other deposits requircs consideration.

e

'

A, Quantity

. _Thére is 6onsidarabic matorial'on the quantity of flow of the
Yollow Rivor. The following. tablos wore compiled from existing

sdﬁ:gos by Subcommittao‘ﬂo 4. They show tho average flow of the

lower rivor at Shen and of the uppor river at Pao-tlou.

Zﬁhbles follow on noxt pa5§7

~12w
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L Ao SO 3 o ) :
[ 1819 | 1920 | 1921 | 1929 | 1934 [ 1935 | Avoragoe
358 464 310 | 288 626 | 407
4867 568 327 488 593 | 481
875 | 630 836 671 | 1026 728
" 440 737 665 430 767 | 1027 678
434 | 1302 816 | 374 742 | 1258 788
ofowdud o | '944 | 1744 | 1025 763 953 | 1280 1116
- Jul.- f 2660 | 1466 | 3066 | 1588 | 1174 | 2903 2144
Aug 2525 | 2025 | 2933 | 2515 | 3548 | 4929 3079
J Sop: 1241 | 2185 | 2068 | 1488 | 2833 | 3547 2194
. Ot 1320 | 2572 { 1431 | 1465 | 3839 | 2935 2260
e Bov. . -728 | 1268 | .860 | 1028 | 1620 | 1893 1233 -
. | Dec 243 569 500 322 744 710 536
vl
. Yoarly .
[ _Averago | 1381 | 1280 | 1212 973 | 1454 | 1892 13656

(4

" Avorago Flow of tha Yollow Rivor ab Pao-t'ou

x
1

3

(cu m/%oc)’

1

Paoht'éur(Estiﬁated)

Shar (Actual)

dan
© Fab
o
dpr
s fgn
- Jal
Aug
Sep
Oot
¢ Nev,
+ . Deg
.- Ydarly Average

260
. 300
- 400
" 350
450 -
600
800
1,300
900
. 800
800
300
BOO

407
481
728
678
788
1,116
2,144
3,079
2,194
2,260

1,233

530

1,365

A dem built et Ch'ingeshuiwho would receive an average annusl

flow of 600 metric tons per second
day (IN: See figures on page 50.).
1,365 mptric tong per gecond, or 11

-meéter of water equals 1 metric ton),

flood control or hydroelsctric develo
waber can be diverted to industrial u
nseded for hydroelectric power,

186 .
irrigation and downstream water

»800,000 per day (Ty:
If the emphasis is placed on
pment, it is doubtful how nwch

» or 5,200,000 metric tons per
-One near Shan would receive

1 cubic

Diversion of the volume.

Sransportation would lgave barely 10 to 20 percent
One can- safely count on only 500,000 to 1,000,000 metric tons of

water at Pao-t'ou for industrial use and 1,000,000 to 2,000,000

metric tons at Bhan,

Al

~13=
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of the total,
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B. ‘'Temperature of the Tater |

Heavy chemioal industry requires 1arge amounts of. water for
cooling purposes. THe temperature of’ t“e water is all—lmyortant
for this use. There is very little data on .the water temperature
of the Yellow River, Data from the table on’'page is as follows:

Atmospherlc and whter Lemperatures at Pao-t'ou (Centlgrade)

B At Surfaae 7?,Leters Below Surf;;;wg
) Vo7 | Air| Water D1 ferenoe Aifi:‘Whtéf' .Differgﬂqé
| Wov 1939 | ~10 1° | 20 7 _;ﬁ_“_ - -,
Dec 1959 | -2° 0° L', £° "'\'.;hiéafipt-§°"i , 2°
Jan 1940 | -7° | 0° | 7° L AR B £
Feb 1940 | -39 1° | a° -3° ) 10 4®
Mar 1940 | ~3° 0.8° 3.8° -3° 0.8° 3.8°
May 1940 | 22° | 16° -6° 22° | 16° -6°
Jun 1940 | 28° 21° -7° 28° 21° -7°
1&w1=1940 24° | 23° -1° 24° | 21° -3°
- ﬁ;é;194o' 29°  ;£1° . -8° A 'i' - -
Sep 1940 |16° | 16° {A 0° - ! - -

" month, and therefors, g1ve only one monthly reoording

“and . Pao-t’ou reads -14°

. line is 220 and the latter 29°,

The above observations were made on the 2th day of each
It is to -
be noted that the watex vgmperature varies between O and 22 3°,
and that in summer 1t is 37 *to 8 lower than that of the air,
The isothermal maps of the Yellow Rlver Basin show that in
dJanuary, ‘when the temper«ture is lowest, the line linking Wu-yuan
and that linking T tung-kuan .and Chi-nan
"In. July, when the tamperature-ls highest, the former
Ir the ralation hetween atmos-
pheric and water temperature conforms %o the above table, the
water temperature at Pao-ttou and T'ung-kuan should reach 22 3°
in surmer, and fall to about 0° ‘in winter, '

reads -1°,

\ ’ .
AN < aits

. Detailed records for the frozen season for the Yellow River,
and for thickness of ioe are lacking. Acocording to statistics
gathered in 24 places in Suiyusn (the  northernmost and probably
'ooldeet reglon in the basin) from 1914 to 1923, the Yellow River
surface bacomes entlreky frogen over ‘between 25 Wovember.and 5 -

ubécember and remains frozan until 18 to 24 March, on average of

3% months,

Moreover. the Yellow River Basin in Honan differs little:in
latltude or atmospherlc temperature from Lin-ch'ing, ohantung.

3

‘ "'”‘"11‘-»;-- T ol PR
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Recordings from 1924 to 1931 indicate that the grand canal at Lin-
s ch'ing is frozen an average of 52 days a year, the ice reaching
18 centimeters in thickness. The freezing and the thiclmess of the
ice are influenced by the amount and rapidity of flow and by the
topography, as well as by the atmospheric temperature, so that com-
. parison of two rivers is difficult,

In any case, all rivers in this area remain frozen from 1% to
3%'months a year, with ice at least 20 to 30 centimeters thick,

T

his, however, presents no obstacle to use of the vater in winter,

Ce Limitations on Tndustrial Development

As stated above, alloving 20 percent of the flow for industrial
use would give the Pao-t'ou repion 500,000 to 1,000,000 nmetric tons
per day, and the rogion below Ttung~kuan 1,000,000 to 2,000,000 motric
tons., To allot this to industries requires consideration of thoso
industries which use large volumes of water: iron, coal liquefaction,
amionium sulfate and pulp., Some iden of tho needs may be gained
fror the following tabls of tie requirecments of these industrics in
Japan and Manchuria.,.

1

Water Required by Various Tndustries (motric tons)

Industry Yoarly Haterial [Water Water per [Wator por
Output Useod Hequired)Metric Ton|!letric Ton
(4 Tons) (11 Tons) |per Day |of Output |of Raw
(11 Tons)|(M Tons) lilatorial
(i Tons)
Iron Coal 60,000 13,6 8.8
Pig iron 1,000,000 (2,500,000
Steol 600, 000
Coal 100,000 {Coal 15,000 56 79
Liquefaction 700,000
Ammonium Sulfate| 100,000 |[Coal 30,000 110 73
. 150,000 ’
Pulp (Bloached |Lumbor 60,000 500 31 (shin)
: sulphite 700,000 :
pulp) (shih)
44,000 ‘
(TN: shih z 133 1/3 1bs)

The various industries require difforont amounts of wateor ac-
cording to thoir production mothods, so no goneral statement can. ba
made. Moreover, with modern cooling apparatus, the rogquirements
in the foregoing tablo would bhe roduced somowhat, in which casc thoe
unit price of the water would be raised,

Iron and steol and synthotic gasoline industries wh;ch use
coal as a raw material requirc 8 to 9 metric tons of wator poer metric

ton of conl, while the ammonium sulf
times that amount,.

2 o
RESTRI

CTED

fate industry needs about ten
In other words, if 1 million metric tons of water
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aro availablo per day, tho maximum possible development would be
industries using 110,000 to 120,000 metric tons of coal a day or
40,000,000 motric tons a ycar (TN: This seems to give the corract
vorsion of tho figurga which wena given on pago 13.)e

D. Conclusion °
P

Yallow River wator is ontirely suitable in' quality for in-
dustrial uso oxoept by a fow industriocs, Its quantity is suffie
cient in tho Pao=t'ou = Ch'ingeshui«ho area to serve indusiries
using 20 to 40 million motric tons of coal per ycar; below T'ung-
kuan it could sorve industrics using 40,000,000 to 80,000,000
motric tons of coal per ycar., Tho mothod of uso should be bosed
on tho experionce of existing plants at T'ion-ching. Industrial
sites should bo solectod which will havo tho lowest unit cost of
water, aftor survey by proper agencics,

Raferonce Motorial:

"Thoughts ‘on tho Yellew River": Part I - Climato; Part 3 =
Hydrometry

"Preliminary Considerations on Devolopmont of Yellow River
Water Power," and Proliminary Roport No 1 by Subcommittoo

No 4, North China Committeo, Survoy Committce No 2, Far Eastorn
Research Scoction; August 1940

"Precipitation Tosts in Turbid "fater in North China,*
Proliminary Ruport o 1 by Subcommittoc No 4, April 1940

"Climatic ilups of Worth China," Preliminary Roport by
Subcommittce fio 6; iMarch 1940 '

~16~
RESTRICTED
Approved For Release 1999/08/25 : CIA-RDP78-03109A000200010002-5




\
CPYRGHT

Approved For Release 1999708725 : CIA-RDP78-03T09A000200010002-5

RBSTRICTED |

A _JAPANESE PLAT 70X HYDROZLECTRIC DEYELOPHENT or
TIE_YELLOW RIVER IN CHINA
{Continued)

Par Eastern Rcscarch Scotion
Survey Committee iio 2

North China Committco
Subcomnittec o 4

Moy 1941

PART 7. GEOLOGY AND SUBSURFACE RE:SOURCES
OF THE YBELLOW RIVER BASIN

HORIUCHI Kazuo

TABLE CF CONTENTS
T Introduction
IT Geology
711 Subsurfacso Resourcoes
IV Geology and Mineral Déposits,in tho
Chting=shui Rivor Rogion of tho Mongolia -
Sinkiang Arco
V Subsurface Resources along the Banks

of the Yellow River between Shan and
Cheng~=ciou

‘e
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T Introduction’

Studies of thu guology and subsurface resources of China aro

" long cverdue, This is ospecially true of the Yollow River Bagin,

for which there is almost no reliable source material concoerning

its undevcloped middle and upstroam scotions. Nevertheless; an
attompt has been made to describe the geology and subsurface ro-
sourcas of the Yellow River Basin by utilizing all available material,
and with certain conclusions offered by the writer,

Tho only goological discussion of the recgion bordering tho main
rivor was btaken from geological maps plus a dotailed discussion
bagsod on tho writor's obseorvations around Ch'inge-ghui-ho, Honco
many of tho statomonts mado horoin aro basod on conjocturo rather
than on factual knowlodze.

Secondary sourcc materials on the subsurfaco rosources havo
also boen rolied upon wnd to ‘thdse havo-beon addod Somo facts nob
nitherto published. Not only éro studics of subsurface rosources
painfully lacking, bu®% thore is nced for a fresh invostigation in
the light &f roecent social end cconomic changes., This roport is
confined to facts which will bs of value to futurs devolopment or
investigation of subsurface resources, Although existing informa=
tion may havo exaggerated the valuo of some of tho resources, it
is cortain that furthor investipation will lead to the discovery
of now rosources and now ficlds of productiocn, ‘

Detailod obsarvations woro made in Honan betwoen Shan and
Cheng=chou, and firgt-hand studics of the subsurfaco recsourcces of
tho region about Ch'ingwshui~ho worc addod,

For convenioneo, o table giving a gonoral bibliography of
sourco matorial on subsurfaco rcsourcos has beon added ot this
point, This is copiecd praciically intact from provious works on
tho subjeet and must be rovisod according to the raosults of rocont
obscrvations,

"Geology and l.incs of Shantung Province," Civilian Administra-
tion Group, Army of Occupation in Tsingtao »

"Survey of Foreign iiinerals (Chincso scetion)," Goological
Survey Laboratory, Ministry of Agriculturc and Commorce

"Abstracts of Literaturo on Mining in North China," Geological
Invcstlgatlon Luboratory, South ilanchurian Railway Co

" "Mining in Shantung Province - Report No 1," Shantung Govern-
mental Cffice

"Mining in Shantung Provinco - Roport Mo 5," Shantung Governe
mental Offico

"Goclogical Reports - Class 4 and C," Industrial Division,
Poiping Goological Survey Laboratory

"Geological Roports,” Industrial DlVISIOn, Poiping Geological
Survey Laboratory :

~18~
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"Survey of the Geology of Honan Province," "fonan Geclotlcul
Survey Laboratory '

"Mining Report i'o 1, Honan Province," Honan Geological Survéy
Laboratory ) : :

"fining Records for Shansi Provinoce," Industrial Office
Shansi Province

"Metallurgy," Central China Metallurgiocal Society
"Mining in Central China"
"Survey of Shensi and Kansu Provinces"

"Survey of Important Minerals in North China,” Sugiyame Unit,
North China Expeditionary Force

"Survey of Mines in North China," Headquarters, China Ooccu~
pational Force

"Survey of Hines in North China," Industrial Bureau, South
Manchurian Railway Co

"Iron Pyrite Resources in North Chine," by KADOKURA Sabuno
"Geological Maeps of Eest Asia," Japanese Ceographiocal Society

"Gealogy of tha Yellow River (a translation),” East Asia
Regearch Laboratory

IT Geology

As stated above, in view of the scarcity of reliable data,
brief statements of geclogical conditions have been extracted from
the hitherto published geological maps covering the Yellow River
Basin, These statements may not always be correct.’

A Between Ho-k'!'ou and Chi-nan

Here are broad alluvial plains and both banks of the Yellow
River are of clay (loess) or fine sand.

Ba Between Chi~-nan and Tung-p'ing

Near Chi~nan small isolated Ordovician limestone ridges
appear. Towards Tung-p'ing there are small hills on the banks,
especially on the right bank, These are of Cambro-Ordovician
limestone. For the most part however, the river flows through
alluvial plains.

19—
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€. . Between Tungfp'ing and Chepng-chou
T

Here too, ars alluv‘al plaipa. 3oth banks are of clqy (loess)
and fine aand.

D.  Between Cheng-chou and T'qufkuan

From the upper reaches of cheng-chou to Hszn-an, both banks

are of loess, WNear Hsin-sn strafip of alternate sandstone and
shale (Permian end Triassic), Permocarbonlferous sandstone and
shale and Cambro-Ordovicidx Limestone are exposed along the river-
banks. Near Yuan~ch'u and Mien~ch'ih Chinistan quartzite and’
argillite are exposed, Between Mien-oh'ih and Shan the same layers
appear as those near Hsinean, These beds in certain places.are
oovered with a younger stratum; in particular, tertiary sediments

- may be seen between Yuanech'u and Pling-lu. .

The above-mentioned Permotriassic sediments,consist largely
of a fine hard silicecwud .sandstone. and the Permocarbonlfarous .
beds ore made up of soft sandstone and shale, sometimes contain-
ing thin layers of limustone or even coal. The Chinistan quartzits
and argillite is mostly of a hard variety.

Between Shan and Ttung-kuan the rock formations are covered

with logss depogits but on the river bank, cliffs of Cambro-
Ordovidian limestone are cxposed., Gneiss is found near Ttung-kuan,

E. TFrom T'ung-kuan to Yue-men-k'ou .

Here the river flows between cliffs of locss deposits, but

below the loess ancient gneiss is oxposed.. (IN: Gnoiss is not a
_ Sediment and so does not appear in layers) In tho upper roaches
of Yu-mun-k'ou, gneiss, and above this region, Cambro—Ordov101an
and Permocarboﬂlferous strata have been oxposed by river nroSlOn-

Fa From Yu-men=k'ou to Pao~te

Judging fyom the geolopiocal maps, this region is entirely
Pormotriassiée sandstone snd shale cut by the Yellow River. This =
soction congists of siliceous sandstone and shale, dlpulng .8teeply
to the weat, .

Ge From Pao~ta to Ch'ing-sghui-ho-

Here the river cuts through strata of Cambro~QOrdovician
liméstone, forming gorgose In :places, Pormocarboniferous ooal
seams ‘appear above tho limostono.  The strata dip gently tcwards
the west or northwest. S .
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He From Ch'ing-shui=ho %o Tung-k'ou

Tho river again flows through alluvial soil which extends a
short disztance upstream from Ch'ing=-shui River. Up to Tongek'ou,
loass or Acolian deposits appoar along the banks, and in placos,
rook weds are cxposeds

I. From Teng-k'ou to Chinechi

Hore, for tho most part, is looss, but nocar Shih~tsui-tzu
the rivor cuts through Permocarboniferous and Cambro-Ordovicion
rock formations.

- Jeo From Chin-chi to Chung-woi

-

Upstroam a little way from Chin-chi, Permocarbenifcrous and
Pormotriassic strata arc cvxposcd in tho banks, but for tho most
part tho river flows through logssial doposits,

K. From Chung~woi to Kpo-lan

Upstream from Chung=-wal, Pormocarboniferous and Pormotrigssic
sandstone and shale strata ars exposod slong the river bank; from
I-t'iao=ch'ong to Kao-lon, gnoiss formations aro oxposod, In
somo placos only looss doposits appoar.

III Subsurfacc Resourcos

Ao Goneral .

As previously pointod out, there arc many obseurc points
concerning China's subsurfoco rosourccs, cspeeially in tho up-
gtroom arcas of the Yollow Rivor., With scanty informotion at our
disposal it is almost impossiblo to discuss the future development '
of theose rosourcas. Using the sourccs wo have, howover, it is
possiblo to point out what should bo ospooially notod in future
studics. \

1, Gold In Kansu and Tsinghai Provinces alluvial gold is
found and dcposits arc bcliovod to bo larga.

Alumina Shale This shalc is to bo found in all the coal ficlds
of Honan, snensi, Shantung and Hopch Provincos. (Depogits arc
probably very -oxtonsivas )

2. Coal Found in all the provinecs, particularly in Honan,
+ Shensi, Shantung ond Hopch. (Deposits arc probably very oxtonsive, )
Potrolcum Oil-beoaring shalcs in Shonsi, Konsu, Ningsia and Shansi
Provinoos. (Details not clear, but an important rosourcas)

8, Gypsum Found in Shansi., (Rocontly large beds have beon
discoverodJ .
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4. DBorax Found in Tsinghai and Ningsia. (Details not clear -
but & valuable resource) - - - :

3esides the ahove, limestone is widely found; so there is no
lack of this as a raw material for industry.

The following is a summary of the subsurface resources of
forth China, with especial reference to those along the Yellow
Piver, : T ’ . :

B._ Resources .
1, Metallic Subsurface Resources

as Gold In Cuai-tubg /ancient name for Hopei ProVinc§7
and at Chao-yuan in Shentung, 76ld has Yeen found and already ~
developed to some extent by the Japansse., Becauss of goographical
conditions and of the extent of the deposits this will warrant
future development, In Shantung Province there are extensive
alluvial gold and gold-ore deposits south of the Ghiao~chou =- Chi-
nan Railroed, viz in the mountains extending. from T'aiean towards
I-chou. There is also alluvial gold at Tai-hsien in Shansi and at
Ch'ungehsien in Honan, but these deposits are not extensive and
little may be expectod of them in the future. The most promising
alluvial gold deposits are at ifount Ch'i~-lien in Kansu Province,
and in the Ch'ai-ta-mu River Basin, the Ta~t'ung River Basin, the
Trung-ttien River Basin and the Huang~-shui Rivér Basin in Tsinghai
Province. The alluvial gold deposits in Tsinghai extend over half
the province and are said to contain 4,683,616 Chinese ounces.
“rom a geographic point of iview the above arees are not particu =
larly edvantegeous, but should be noted as potentirl soureces.

b. lead, Silver (Zinc) These arc known to exist in North
China in various places, but 7ot on a very large scale, Deposits
are known in the Ysllow DRiver Basin, but it is doubtful i¥ they are -
of any economic vaelue., When peace is restored and communicatbions
are open, it may be possible to work these, even thoush on a small
scala, - : ' ' ‘

‘G. Copper This metal also ocours very rarely in Horth
China, t is saia to ocour in Shantung at T'ao-k's in Liwchenge
hsien, at Mao=tz'u in Ttai-an-hsien and at Tlao-hua=chion in
I-shvui-hsien; and in Hopeh at Wenwhsien and Chi-tung. These deposits,
however, are relatively. unimportant and the only deposit whigh

bears much hope of development is that at T'ao-k'e where nickel

is found along w